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Finol Report Grant #DA-CML-18-108-61-G-23
Treatment of Vesicant Burns

Introduction
Current treatment of vesicant burns of the skin is langely spportive, without |
wpecific theropeutic mecsures availably for definitive care. Development of methods ' { :
for amellorating some of the inccpacity amociated with thess bums might permit con- Ion
tinued combat activity of soldiers with these bume which M‘ be highly desirable,
Preliminory investigation of the feasibility of a full scole project aimed at the develop~

|
'
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inent of such measures of treatmant was the purpoes of this grant.

Tivis preliminary investigation included studies of the pathologic anatomy, . \
biologic course and chemisiry of vesicont ogen? bums in human velunteers as possible ‘
leads toward the cbiective stated above. As o rewlt of informel progress reports to
‘the Directorate, Maedical Research Division, Army Chemicsl Corps, support of this
work has been continued for the coming yeor under contract DA=18-108-CML-7113.

. Transfer of ressarch support from gront to contract requires a final report whic': is here-

with submiited conceened only with preiiminary investigotions which are not complete
and ore presently being continued under confract.
Avenues of nvestigation

A. Chemical constituency of vesicont burn blister flvid. 8. Clinical course
ond pathology of vesicant bums. C. Polymer investigation. D. Standardization of
vasicont burn techniques. E. Lobo:atory focilities.

Results &

A. Protein components of vesicont burn blebs are different from any cther fype ]

of blister fluid studied. Most dermatological conditions with blister formation contdin

fluid in which the protein content is similor to plosma exudate. Contharide irritation
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produces blisters with vesicent fluid protein higher than plasme. Flame burns, of
second degree, produce blisters with proteins equal to plasma proteins.
Vesicont bum blister fluld protein is quite high in concentration as indicated

in the following exomple of H blister:

FRACTION :ﬂ‘:%gic PERCENT
—————

ALBUMIN 32.25 81.3
GLOBULIN 7.55 18.6
TOTAL 39.7 100
alpha 1.89 4.2
beta 2.9 7.6
gomma 2.75 8.7

Electrophoresis pattern is included in Appendix 1.
A number of vesicont blister fluid samples are in actuality protein gels with the

relative protein concentration dependant on hydration which is variable throughout the
course of healing of these lesioms. Anclyses of electrolyte content have not been
corried out in o large enough series of bu.ns to genclize, however, it appeors thot
plazma concentrations of sodium and chloride in flame burn biisters are equal to the
concentrations of these element: In vesicant blister fluld.

B. Clinical course. A small raom set cside for the care and excision of vesicant
burns in volunteers has been stocked and esuipped and is in use for volunteers. The
Responsible Investigaror cares for all phases of burn management for volunteers.

Fxr--iments with "Edgewood icds” for tronsfer to huz:un skin have been carried

outon b ubjects (o total of 12 burns). Full thicknass necrosis resulted and in no

instance was more than pinhead peripheral vesicles produced. Healing was prompt -
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within 10 days witheut seccndary infection. This methed is in use for production of
burns which are excised for histologic thudy.

C. Recent experiments with “artificial kin® medy from macromoleculor
polymers have been reported in the literature and the primer, investigational emphasis
of a pomsible treatment material for this project is ales directed toword macromolecular
polymers. Under Investigation are polymers of two basic types; polyurethones and
acrylate amide elastomers. A third as yet uncharacierized polymer more suited to
polymerization with fluids of high protein content is wnder invastigation.

Intarest in mineral (cicy) treatment of burns as outlined by the Project Officer
for this gront has resulted in intensive study of the Monimarillonite class of adsorptive
clay minerals. Bacteriologic study of these materials during the period covered by
the grant has included exomination of both American amd South African clay minerals,
There is no significont cercbic contamination of thess cleys. Anercbic cultures are
still under cbservation.

The Montmorillonite clays show indication of exireme activity in adsarption
of both bacteria and bacterial foxins. In addition, adeemption of large molecular
protein compour-s Is actively accomplished by these cloy minerals. Specific protein
fractions nrzy well be adsorbed by the clays and current work is being corried cut to
determine which fractions of whole human plosma protein may be offected. Preliminary
resul's look encouraging In terms of coogulatio. of proteins in vesicant burn fluids.

D. Stondordized burn procedures have been accomplished and a method for
routine production in volunteers of vesicant blebs 2 1o 3 am. in diemeter is o3 follows.
Transfer of 10 drops of plant run Levinstein to filter paper discs which in tum are held
in place over the proposed burned area by dressings for 5 minutes uniformly produce

excellent vesicles. Because of the varic..“lity of 1+::1 protein content related to time

FL




postburning electrophoretic patterns serially run are plonned.

E. Pilot studies in humons under this grant have been sufficiently productive
to warront continuation of the work under contract, and equipment for chemical
biister analysis and electraphoretic studies of blister fluid pre.sins have been purchased
ond technical assistance for these determinations is available.

Summory

1. A facility for production of vesicant burns, their management, and pro~
vision for serial excision in humon volunteers has been established.

2. Vesicont blister fluld analysis is remorkably high in protein compared to
other vesicles. There is considerable variability in type ond amount of protein present
at various times ofter vesication.

3. Preliminory work in the manufacture of macromolecular polymer suited fo
chemicol combination with vesicont blister fluid is in progress. This material might

serve as o dresing or definitive treatment which would reduce morbidity from mustard

burns.

4. Preliminory investigotions of clay minerals os possible adjuncts in burn
theropy have estoblished that these minerals can odsorb specific proteins, cercbic
organisms, ond bacterial toxins. Further investigation of clay minerals seems quite
promising at this time.

5. Histologic study of serially excised vesicont burns is in progress.
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